A comparison of calcium phosphate coprecipitation and electroporation. Implications for studies on the genetic effects of DNA damage.
Plasmid-based transfection assays provide a rapid means to measure homologous and nonhomologous recombination in mammalian cells. Often it is of interest to examine the stimulation of recombination by DNA damage induced by radiation, genotoxic chemicals, or nucleases. Transfection is frequently performed by using calcium phosphate coprecipitation (CPP), because this method is well suited for handling large sample sets, and it does not require expensive reagents or equipment. Alternative transfection methods include lipofection, microinjection, and electroporation. Since DNA strand breaks are known to stimulate both homologous and nonhomologous recombination, the induction of nonspecific damage during transfection would increase background recombination levels and thereby reduce the sensitivity of assays designed to detect the stimulation of recombination by experimentally induced DNA damage. In this article, we compare the stimulatory effects of nuclease-induced double-strand breaks (DSBs) on homologous and nonhomologous recombination for molecules transfected by CPP and by electroporation. Although electroporation yielded fewer transfectants, both nonhomologous and homologous recombination were stimulated by nuclease-induced DSBs to a greater degree than with CPP. Ionizing radiation is an effective agent for inducing DNA strand breaks, but previous studies using CPP generally showed little or no stimulation of homologous recombination among plasmids damaged with ionizing radiation. By contrast, we found clear dose-dependent enhancement of recombination with irradiated plasmids transfected using electroporation. Thus, electroporation provides a higher signal-to-noise ratio for transfection-based studies of damage-induced recombination, possibly reflecting less nonspecific damage to plasmid DNA during transfection of mammalian cells.